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Strong, durable MARLEX cordage 
is ideal for fish nets, life lines, signal 
halyards, life nets, and general pur 


pose rope 


; 4 « 

* “> - 
* 2 - ~~ we 
MARLEX water ski rope actually 
floats. It doesn’t sink to become 
lost or snarled around propeller and 


Here’s a marine hawser that a man can throw with ease wet or dry! Does not 


rudder absorb water or freeze stiff in cold weather. Available in high visibility colors 


The best plastic cordage is made of MAR LEX 


inexpensive... amazingly tough and durable! 


MARLEX rope has extremely good resistance to mois- 
ture and chemicals. It won’t rot. You can put it away 


Filaments made of MARLEX high-density polyethylene 
have a superior tensile strength of 50,000 to 130,000 
wet. No need to dry before storage. 

At low temperatures, MARLEX rope is more flexible 
than other ropes. It does not lose strength when wet and 


pounds per square inch, depending on diameter and 
drawdown. This excellent strength is coupled with light 
weight. This means that you actually get about 50° 


more feet of rope when you buy MARLEX rope instead 
of an equal weight of manila. Furthermore, MARLEX 
rope averages one and a half times the strength of manila 


has better water repellency than more expensive nylon 
rope which, of course, does not float as MARLEX does. 

Investigate MARLEX —no other type of material can 
serve you so well—in so many ways—at such low cost. 


rope of equal size. 


*MARLEX is a trademark for Phillips family of olefin polymers 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma 


A subsidiary of Phillips Petroleum Company 
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Have you seen 
the July 14 
R&D Edition on 


HOW 


MOSCOW DESIGNS 


Here are some reader reactions fo this 
exclusive report 


on Soviet engineering today. 


a“ 


. the most impressive piece of forward-looking 


“4 


technical journalism that | have ever seen. 


. .an important contribution toward America’s 
understanding of the Soviet economy . . . every 


”“” 


engineer will read it from cover to cover... 
“, . . not only the best issue of Product Engineering 
but by far the best exposition of Soviet 

mechanical philosophy in print.” 

“. . . @ clear and factual account should help dispel 
the many misconceptions which exist in the 


engineering profession.” 


“... have profited already from reading 
parts of it.” 


. | almost felt | was there.’ 


. a fascinating and formidable account.” 





coming 

next week... 
the 

DESIGN edition 


for August 18 


FEATURING 


® Selecting polyphase motors 
Tables match load characteristics with motor 
design for torque, slip and duty cycle. 


© Stop the backlash in spring clutches 
Two simple spring modifications will 
do what tightened tolerances can’t. 


@ Fluid power in machine-tool controls 
When to choose hydraulic over electrical 
power for contro! and actuation. 


® Refining metals in vacuum 
The various vacuum refining methods 
for turning out purer and stronger castings. 


® Statistics for material specifications 
Three-step procedure helps producer and 
user to get together to reduce rejects. 


®11 universal shaft-couplings 
Couplings which combine both 
axial and angular play. 


® The conjugate-beam method 
For fast analysis of load problems. 
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FEATURED: 


TODAY’S PLOWSHARES. Machinery takes over the farm jobs. Six-row 
equipment is becoming standard; power ratings have doubled; versa- 


tility is emphasized by a large selection of attachments 


PRE-DEVELOPMENT PLANNING—Four steps to low-risk products. These 
steps should precede product acceptance; it will narrow the choice to 


those few ideas with better-than-average chance for succes: 


TRENDS IN APPEARANCE DESIGN. Some examples of mobile in-plant 
equipment. A flat-bed truck is the basis of maintenance, materia!s 


handling, personnel-carrying and fire-fighting equipment 


FIELDS OF INTEREST 


New polymers—a plastic glossary. . 


Polypropylene—new strength and heat resistance 


High-efficiency thermal insulation from freon-urethane foan 


New aluminum alloys and fabrication methods 


Thermoelectric generator with nuclear-battery heat source 
Phosphors and semiconductors affected by pressure 
Battery-operated train tested in Scotland 


Electronic commutation based on solid-state switch. . 


Nonmetallic flexible heating element for appliances 
Molybdenum supports for semiconductors 
Aircraft brake system to save weight and wear 


Soviet car industry lists new models. 


Future power sources from free radicals 
Photon rockets for space ships?... 


Solar heat tests may stop for lack of funds 


New weapon reliability studied by House. 
Congress approves $510,000 for Russian translation 


Missile reliability “predicted, assessed, measured and controll 


Engineers importance rises with need for reliable component 


International atomics information flow speeded 


August 11, 1958 
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SIDELIGHTS 


@ ‘This week's cover, de- 
signed for Today's Plow- 
p. 19), was in 
by the photo at 
Waving his artistic 
our art director 

bov) changed the 

irrows somewhat to pro 
duce a better cover design. The result: What appears to be a 


nounced dip in the field and a farmer who completely disregards all the 


precepts of contour plowin 
I 


@ A survey of 600 researchers and technically trained people at duPont 


turns up some thought-provoking statistics: 85 are married (85 f 
population); they averag ver 2 children per family (1.5 
ge US family); approximately 75 list church as an activity 

eral population are chur members); 3¢ participate in 
19 in community organizations, § in politics, 7 in 
oups, 22 n musical groups, in 42 different sports 
1 the | hese are our eggheads—68 
nded colleges Are ther 
lements” or, because of their training, do they accept an 


] 
ld 


® Subliminal projection got a heavy blow recently as a result of research 
lone by Dr. C. H. Lawshe and J. C. Navlor of Purdue. After a careful 
vi yf some 50 experiments in subliminal per¢ on and defense they 
Until someon lemonstrate in an experiment which has 

ind adequate ntrols that subception exists, the concern of 

breathed a sigh of relief and happily 


n near 1 vear—neved did lik soda pop 
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PLASTICS w tuectrica: oesien 


Drink Mixer and Server... One Graceful Molding of CYMEL® 


Conceived as both mixer and server of beverages and 
sauces, the new Waring Drink Mixer serves graciously 
anywhere in the home. In accord with the need for style, 
portability and economy, the mixing cavity, motor hous- 
ing, handle and pouring spout are molded in one unit of 
CYMEL 1077 melamine molding compound—familiar to 
consumers in popular MELMAC® dinnerware. This styling 
in CYMEL keeps down size, weight, and cost. CYMEL pro- 
vides insulation, strength, resistance to heat and staining, 
excellent stability, low moisture absorption, permanent 
rich molded-in color and hard surface. 





Two complete one-piece mixer bodies are molded of 
CYMEL in each cycle. Mixing cavities and motor housings 
are formed by cores. Here, mold is open, motor housing 
cores have been automatically retracted, and the two 
mixers are being manually removed from top-cavity 
cores. Molder is Shaw Insulator Company 


CYMAC® Window on 
Circuit Breaker Contacts 


Aremovable transparent cover through 
which contacts are clearly visible is the 
outstanding feature of a new circuit 
breaker recently introduced by Stand- 
ard Control Division of Westinghouse 
Electric Company. The cover of the 
Saf-T-Vue circuit breaker, which re- 
veals at a glance whether contacts are 
open or closed, is molded of CyMAc 201 
methyistyrene acrylonitrile copolymer, 
which provides necessary transparency, 
heat and break resistance, and surface 
hardness at comparatively low cost. 








AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 
40A Rockefeller Plaza, New York 20, N. Y. 


in Canada: Cyanamid of Canada Limited, Montrec! and Toronto 
Offices in: Boston + Chorlotte - Chicago - Cincinnati + Cleveland + Dallos - Detroit - Los Angeles - New York + Ookiand + Philadelphia - St. Lovis » Seattle 
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GOOD | : SE 
ALCOA ALUMINUM 
FASTENERS 


Build lasting good looks—sparkling 
sales appeal—into your aluminum prod- 
ucts with Alcoa® Aluminum Fasteners. 
Get perfect color match, avoid dis 
coloring and weakening corrosion. 
Avoid ugly stains with bright, carefree 
lcoa Aluminum Fasteners 
With Alcoa Aluminum Fasteners 
you are protected against galvanic and 
atmospheric corrosion. And they are 
readily available in all standard types 
and sizes at your local Alcoa distributor; 
or call your nearest Alcoa sales office. 
Look in the Yellow Pages of your tele- 


phone directory. 
ated ? 
' Gig 


f 
(_¥_ ALCOA @ __! aicoa THEATRE 
ALUMINUM | cyciting Adventure 


PasTemees Alternat 








Monda 


Your Guide to the Best in Aluminum Value 


FREE TS, SAMPLES... FREE... FACT 


Aluminum Company of America 
2247-H Alcoa Bidg., Pittsburgh 19, Pa 


Gentlemen: Please send complete specific 
ond samples of Alcoo Aluminum Fasteners 


Nome 
Title 
Compor 


Address 
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Cultivating Creativity 
lo the Editor 


n “Can 


=)? 


ngineer 


ipparenthy 


r made tod 


ngineer 
fruit tree nan 
shall know t 


CXPO 


+}, 
Cii¢ 


management decid 
the engineer-invent 


manner for mutual benefit 


Vhi would be by rovaltv incentive 
rather than month-by-month salary 
long with the tolerance mentioned 
Quoting Ralph Waldo Emerson 

he inquiry leads us to that source 
it once the essence of genius, of vir 
tue, and of life, which we call Spon 
taneity or Instinct. We denote this 
primary wisdom as Intuition, whilst all 


; 


iter ft ichings ire tuitions 


the Editor 
Having interviewed 
’ 


peop 
i = 


ippeatlal 
| 


, 
ft genius 


rtunate as t 
} alan 9 
| ic employe 
per environme! 
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tanding and re 


] ] 
iC Channe ling the 


Bumper Cro 


the Editor 


Just what 


H. E. Warkins 
Ch I 
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DEVELOPMENTS 
TO WATCH... 


Thermal insulation twice as efficient .. . 


d is claimed by Frigidaire 
frigerator-freezer combination (PI 
1 Freon-urethane combinat 
in place; Frigidaire engineet 


ut 14 in. does the worl 


Power sources of the future . . 


At a recent Sympo 





Novel power source is this thermoelectric generator 
of isotopes that a designed by Monsanto enginee srmocouples are 
rices are being reduced installed on radially 
ke this may justify the in the tube at the cer 


May ]2 P- 7 made st the tside 


PRODUCT ENGINEERING + August 11, 1958 





Here’s a SPEED REDUCER that lets you 


mount the motor 
where you want ii 








fot MPR ed 4 
















































































Versatile LINK-BELT /n-Line helica/ 
gear drives give wide /atitude in drive arrangement 


Make the most of mounting space with quiet, cool-running, oil-tight Link 
Belt In-Line helical gear drives. No need to direct-connect the motor. Where 
layout requirements so dictate—or to achieve even higher reduction at low 
cost—a chain or gear drive can be used in between. Location of input and 
output shafts on same planes makes installation easy, saves space 

Consists of a streamlined housing with double, triple or quadruple reduc- 


tions up to 206 hp. Call your nearby Link-Belt office. Ask for Book 265 


SPEED REDUCERS 


BOOK 2651 
LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors in 
All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Austra 
Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World 
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American ---Washington 


DEVELOPMENTS 
WATCH 


Reliability of new weapons 


is coming under Congressional scrutiny 
icularly — ballis missiles Recently, the 
\ppropriatior sommiutte 
ition board ¢ 

if the nation 


multibillion-d 


} 
+ 1 


4} 
Lil 


ile firings—fai 


The commi 


A central source for translations 


of Russian technical 
i\ iilable Ci 


information will soon 
approved $510,000 

Dept. of Commerce’s Office of Technical 
OTS p a clearing-house oper 
merce million to handle th« 


1m10n 


re mone’ 
publishing 1 list I 
on hand. Starting 

ibstracts of 


ne phvsi 
I 


Changes in reliability monitoring . . 


f missile v 


ipon systems will pr 


pl 
15-man industt 


pouring out of the Pentagon \ 
military committee id 


has completed a_ br 
study and come up with s 
tions 


The 


} ] 
checks 


n 


me definite rec¢ 


to re quire 


ipOon-svs 


demonstra readin¢ 
valuation, full-s ind during d 
Stration of major mM imnprovement 

“Reliability is a parameter that 


r that can be 


ind controlled” 
! mimitt 


} e reported And 


issessed, measured, 
tages +] 
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DEVELOPMENTS 
TO WATCH 


Nonmetal flexible heating element .. . 


| 
ippliances, plastic-laminating 


machinery, ag iral 


| init square, for loa 


equipment, and ft. Voltage may rang 
has been developed in Hunting Mhoglas 
_- } 


} } 
CT mes 


industrial ay 


hire, quotes prices 1 
lent ot 76¢ d 


iown 
quantity ror mate 


New aluminum alloys and fabrication methods 


to quote a popular song heat treatment, plus 
illoy that can be icteristics, including 
Tap she VS hig] nen ional ‘a 


} 
UII 


nd ha good cast \nd all this, says Kaise 
ility ecip ivs the Austriai undr n price.” Named X35 
Inshtut ‘ ! 4 35 ill with im 
Me: balan 


} 


hanical 
ic wrought structural 


Aluminum fabric 
Alcoa, for 


pOonGIng prot 


iluminum to 


instance, 
A 

¢ irl 
nd Chemical re other alloys. Firs 
“combining high 


vhich an aluminum 
700d ductility aft 


tainless-steel shell bo 


Handle design is getting a lot of attention 


t n W  ¢; engin is these two pic intt can 
t Th | l The saw 
Augsburge-G 


der hous 


Electric iron and hand saw show German attention to handle design. Both will compete with US products. 
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For handling 


FRICTION 
CORROSIVES 
HIGH and LOW 
TEMPERATURES 


] 


5 have 1e i perform un 
ient of stati riction of a1 free of <¢ DISCOVE] 
stance k vn. Under high 'FE bearing 
efficients lower than 0.016 have loads, high ve 
red. The resins have prac resistance | 
universal chemical inertness and constructions 
d for continuous use at tem TFE SEALS lamaged 
veratures from —450° to 500°] vicious chemicals o1 ny ure ‘ { } I 
TFE BEARINGS car operate dry I tremes. As in the val shown abot du Pont de Nemours & Co Inc 
emblies where lubr their low surface friction mak Room PE2524, Nemours Building 
Wilmington 98, Delaware. In 


( ( 


pertect 1 


FE fluor 
Nn 


ssible. As in the pump shown low torque, eas’ operat 


n 
hydrogen per lease from metallic contact. T 


ee 
oxide , ethylene ¢ ide hydrazine . the y carbon S¢ als are vail ible in 


Qpit> TEFLON 


TFE-FLUORO ARB N 


PRODUCT ENGINEERING «+ August 11, 1958 CIRCLE 54 READER SERVICE CARD 





m’./ a t-h Oe at -1 -) -t-1 all al 


Pressure brings 


in SCIENCE 





new light 
W hat happe1 


+ + 


40000 psi 


Aimospheric’ 
pressure 


irch loundation 


Piston 


Pressure - 
/ransmitting 


plug Crystal 


{ght pipe 
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Pressures” 








10 20 30 40 50 60 70 


Time-minutes 


Irradiated phosphors show marked im 


provement in 


half-life 
output 


roughly, 
reduce light by 


40,000 psi of hydrostatic 
compared with normal conditions 


phor is thallium-activated sodium iod 


romagnetic 
walls 

‘le. It sounds simple but 

the di that 


?) 
I 


ificulty 


evel 
ome 
nd intensity 
requ red 

t that 


The most exotic fuel 
\\ 


that 
them for 
reg 


mall 


extent 


ise 


atom briefs . . 


No thermonuclear reaction 


ZETA, the British 
cted here (PI 


It! 


so fal 
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idmit 
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ha UD l 
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sill 


te 


tests indicating that 
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mm tills 


rus 


machine made in 


The British 


SCIENCE 


time 
one-half 


pressure, 


ll 


a ] . 
energy-producing 


point 
hat the Zeta experiments 


chamber YLL 


Pressure chamber 


can 


for ARF phosphor 


desired pressure 
accuracy 


to studies maintain 


at automatically to an 
1% Temperature 
and provision 


beam ond take 


of about 
is also held constant, 
made 


as 
Phos- 
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s to interrupt light 


dark current’ readings 


nonetheless iluabie tl 


ind th 
up hope. They're 
ind building nev 
that will, 


before ] ng 
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aul 

] 
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ttl 


Propulsion by nuclear explosion? It’s 
in idea that’s 
it Sx 


going 


to 


eive serious 


. } 
ientist ral Dy 


f con 


iCall 


tention 
. 
1 


lamics suggested usu 


4 


nuclear exp 


1 


echnical progress reviews, 
published on egular | 
AEC, « 


elopments of interest 


Ove! technical 


] 


7 
well beyond 


Id. Available 

vear eacl Tl 
Printing Office, 
] ington 25, D C.. these « 


» 
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the nuclear 


ription 
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$2? n 


Government 


juarter] 
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it 
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ngl 
n ime source for 55¢ 


Also available: Nuclear 
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tracts, wi 
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uiliy al 


C mon 
subscription price of $12 a year. Single 
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Opy | Varies 
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Process Air Heating Guide 





How to choose the right amount of heat 
for ovens and process air applications 


I USE TO DETERMINE LOSSES THROUGH INSULATED WALLS 1V_ This Table Lists Specific Heats Here is condensed information to help 


you get the most economical electric 
leone Soocth ter « heaters for your oven and process air 
per Cu Ft design problems. 





Average Weight 


SOLIDS Generally, strip heaters (a 
ye mt aters (b) are 1 for natural c 
Antimony 2 , 
100 + —+#— 4 Asphalt 101 ipplicati n r forced 
Beeswax 
90} }_f } ; | Bismuth : ; 
/ ) Brass ) ‘ most desirable. 


on heating, 


RFACE 


80} Brickwork and Ma 
Carbon 
70 | 4 | 4 Copper 
| Glass 
60 }+— — . Graph te 
Iron, cast 


SQUARE FEET S 


Iron, wrought 
Lead, solid 
Leod, melted 
Nickel 

Paper 
Paraffin 


Pitch, hard 

Rubber 

Silver 

Solder (50% 
50% tin 

Steel 

Sugar 


Sulphur 

Tallow 

Tin, solid 

Tin, melted 

Type metal (85% lead 
15% antimony 

W ood 

Zinc 


LIQUIDS 
Acetic acid 
Alcohol 


Benzine 


- 
z 
w 
Pa 
<a 
w 
wo 
w 
a 
w 


RE 


Ether 

Glue (mixed 
water, | por 
give) 

Glycer ne 

Mercury 

Oil 


TEMPERAT 


C cottonseed 
i2 6 2 Oil, machine 
WATTS PER SQUARE Ot. clive 
> DETERMINE VELOC Paraffin, melted 
Petroleum 
ee —_ , Sulphur, melted 
Turpentine 
Weoter 





TE AT +2 


For m 

GASES send coupon below 

Aentylene ; General Electric 

r 2 4 “ 

tie al r General Electri 
Ammonia 20 tady . N y 
Carbon dioxide 203 23 ’ 
Carbon monoxide 


MIN 


TY FEE 


“VELOC 


Chlorine 2 2 
Hydrochloric acid 195 y Section B723-28, General Electric Co 
T ] Hydrogen Schenectady 5, New York 
Methane 
+ : | ‘ ; Nitrogen 2 Please send GEA-5096, “‘Heating Process 
{| | | | Oxygen 216 09 Air’ and GEC-1005, ‘Catalog of G-E 
100 200 300 400 $00 600 700 Sulphur dioxide ; Heaters and Devices 


AIR OUTLET TEMPERATURE (+2)°F 
NAME 


COMPANY 


GENERAL @@) ELECTRIC =" 


V2 


CITY 
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yropvlene has not yet been made 


Our own glossary po SPY} ade, Why they’re using 


vndiotactic vinyl polymer! h 


l!I-Polymers in space | achieved in the laboratory the new plastics 
\n atactic polymer ha ' 
ager Why bot! 


ait 


\ stereospecific catalys 
nd that 


ma des 


When it 


lle 1s stret 
these meth 
ide of it, 


the other si 


] 
} 


D isotactic. 


Lal : 
taktikos, orde! 





An isotactic 


bon-hydro , 
’ ° Moly makes a fine support for 


the tiny silicon and germanium wafers 
used in semiconductor devices (solar 
batteries, rectifiers, and the like), 
says Fansteel Metallurgical Corp 
and it’s ready to supply special pure 
nolybdenum sheet, plain or nickel 


coated, or to provide the stamped 


\ syvndiotactic p 


disks themselves, as shown at right 


. As Fanstee!l points out, molybdenum 
} tl 


has good thermal and electrical con 
ductivity and retains its strength at 
elevated temperatures; and, while 
far from cheap, it’s considerably 
less expensive than the semiconduc- 


tor materials 
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Miniature Directional Signal. A Miniature Selector Switch M Man With Miracles 


down t 42 


mimaturizat 


Designers’ dream world © Miracles in Miniaturization 


New Miracites. T 

scientists are pioneerin 

world of man-made n 

MPB miniature | 
problem and/ or write for new MPB 
Miniature Precision Bearings, Inc., 
208 Precision Park, Keene, N. H 
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Ab ede the high-density 


Looking at high-density polyethylenes 
for improved products and lower costs ? 
Then be sure to check Hi-fax. 





Here’s why Hi-fax is different: 
: Temperature Resistance 
Hi-fax, as produced by Hercules’ exclusive ; = 
7 7 From boiling water to sub-zero 
temperatures, Hi-fax retains its 
dimensional stability, flexibili- 
ty, and impact strength. Non- 
toxic, too, it’s the ideal plastic 
for housewares, containers, toys, 
and food packaging. 


process is different in nature and perform- 
ance from all other high-density poly- 
ethylenes. It is formulated at a density 
which provides optimum performance in 


terms of the key properties you need. 





Different because: Lightweight Different because: Rigidity 


Providing rigid strength in thin- 
wall sections, Hi-fax, lightest of 
all high-density polyethylenes, 
yields extremely lightweight, 
highly functional structures. 


| 


The stiffness of Hi-fax permits 
the design of thinner wall struc- 
tures, substantially reducing 
material costs without sacrific- 
ing appearance or function in 
the end product. 





Different because: Toughness 


Unbreakable and abrasion-re- 
sistant, Hi-fax provides a stur- 
dy, low-cost plastic for heavy- 
duty industrial applications, 
mechanical uses, pipe, wire and 
cable, film and paper coatings. 


Different because: 


ec /* 


Ee 


Stress-Crack Resistance 


No other high-density poly- 
ethylene can match the stress- 
crack resistance of Hi-fax. This 
key property makes Hi-fax the 
preferred polyolefin in deter- 
gent packaging, wire and cable 
coatings, and any other uses 
where resistance to embrittle- 
ment due to atmospheric or 
chemical exposures is important. 








THREE NEW MATERIALS FOR THE PLASTICS INDUSTRY 


Hi-fax High-density polyethylene + Pro-fax”™ Polypropylene 


la fy a OL OF BF Die) 


Penton’ Chlorinated polvether 
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polyethylene that’s different 


ee 


Need a custom-built high density polyethylene 


exactly tailored to your market? 
Only Hi-fax gives you a choice of 7 end-use types. 





1. Injection Molding 
A broad selection of in- 
jection molding types 
offering the optimum 
in physical properties, 
moldability, color and 
finish in four different 
melt index ranges. 

Royal insulated jug ha 
hase, cap and handle 

ith Hi-far ! 

, Missour 


2. Blown Containers 
The only high-density 
polyethylene especially 
formulated for blow 
molding. Produces 
lightweight, thin-wall 
containers with out- 
standing heat, chem- 
ical, and stress-crack 
resistance. 

Another first for Hi-f 
Ther mopla: fic 4 yrup j 

eft molded by Roy 

ifacturing Co., Pre 


ott, Arizona, for Mayr 
f ring 


3. Pips 
An exclusive Hercules formulation, based on more than 
three years of laboratory and field testing, designed to 
yield better plastic pipe at lower cost. 

Hi-far can be fabricated in conventional equipment, 


" ) j ; 
intform wa thicknesses even in arge diameter pipe 





4. Extrusion 
Your choice of { 


raqdes 


Wire and Cable 


eclia 


6. Film and Paper Coating 
Special grades WILN e@XC¢é ! 
or direct contact 


films and paper coati 
7. Monofilament 
Resi S Whicl Wield 


excellent 


abrasion resist 





Cellulose Products Department 


HERCULES POWDER 


INCORPORATED 
900 Market Street, Wilminaton 99, Delaware 
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Need a Fastener that 


Hasn’t Been Inwented? 


Chances are you'll pay top price for it. 
But by following these six rules you can 


avoid the high cost of becoming an inventor!* 


lable on re quest. 


/ 


(FASTENERS 


16 CIRCLE 59 READER SERVICE CARD PRODUCT ENGINEERING + August 11, 1958 








DARERS go first 


It's surprising how frequently children’s games provid 
pattern f 


or what is supposedly a very grown up event. Tak« 
for 


instance. The Soviet Union leapfrogged us on guided missile 
putniks, and is presently leaping over some of the intermediat 
in other developments. One is to go from a 2-engine ti 


jet, leapfrogging the 4-engine plane. Another is to go from n 


tool of a given type to one that combines all the best Western features 
ind more, regardless of patents 
We've had our calamity howlers who deduce f1 
Soviet Union has surpassed us in everything t 
played le iptrog Remember 
assume the angle” (which we may well ha 
back of the front ma 
In many recent non-sputnik advances, the USSR ha 
vased on oul 


\\ 


ophets of doom never 
must 


l 


iper gets his spring trom the 


previous developments. Put the USSR 
iddenly her engineers won’t move so fast. There’s n 
one ahead to make the breakthroughs. If the So 


ihead, we can do some | iping of 


+ 


loo 
i ~ 


Let us not forget, 
pplies on the comp 
de permanent 

t this level too 
lustrates it A semi 
that solves a compute 
TLIC | Ihe buye! 


. 
» his supp f diodes, so he 


1 market and ki 
} } 
the Dusines 


i the 





‘ 


a 


That tee 
nye) ae ee 
hig a Yi a Saae 

WE hes kd: 
Wide range of 


- t e TV cabinet for Sears, Roebuck and Co.; 


Seto Pe oe iil Oe Uta Dd RL 
premix moldings by the Plastics Division of General American Transportation Corporation in 


air duct and glove compartment for a leading automobile manufacture 


SUSE ee eee 
SEPET VV CeRED 


ludes: automotive air conditioning cabinet for O. A. Sutton Corp 


vending machine a duct for Vendo C 


Premix moldings give you all three... quality, economy, versatility 


better products and cut costs at the same 
1ix moldings are for you! 


reinforcing fibers are blended beforehand, 

Ids are not only possible but completely 
srooves, holes, bosses and parts with varying 
formed mold. And 
is simple or complex, you'll get moldings 
igth and wall thicknesses. Premix moldings 


can be right in the 


are improving products and cutting costs for a wide variety 


of industries using strong, rigid, reinforced plastics 
Molders across the n 
Dow Styrene for top-quality They can 
help vou to better products at lower costs. For the names 
of molders and suppliers Dow Sales 
Midland, 


Dow Vinyltoluene 


premix moldings 


ition rely on and 


contact your nearest 


office or write to THI CHEMICAL 


Michigan, Plastics Sales De pt 2206K-1. 


DOW COMPANY 


YOU CAN DEPEND ON 
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Today's Plowshares: Bigger, More Versatile 


Farms are fewer but larger. Improved design of equipment 
is making the farmers’ operation more efficient. Say limit 
reached in use of automatic controls. 


New Yorx—lIn 1940 American farm- pers are larger to cut the number of 
ers owned 13,932,000 horses and refill stops a farmer makes in a dav. 
mules and 1,545,000 tractors: in 1956 For example, the gas tank of Ford's 
they owned 3,962,000 horses and Powermaster tractor now carries 17 
mules and 4,810,000 tractors. Ma- gal. 
chinery is taking over farm jobs In the past 15 years, tractors have 
Economics is part of the explana- about doubled in power. Engine dis 
tion. Wages paid hired farm labor placement has increased and efficiency 
have gone up nearly 20% since 1950, improved. International Harvester ha 
ind other operating costs—feed and just introduced its first six-cylinder 
seed, taxes, repairs on buildings—are tractor rated 54 drawbar hp, 60 belt 
increasit At the same time, prices hp and 72 engine hp 
farmers are getting for their crops are Machines do many jobs at a time, 
dropping. The De pt. of Agriculture and tractors accommodate a variety of 
index of prices received by farmers machines. Corn pickers pick corn, 
ill agricultural products 1910-14 husk it and deliver it to an attached 
dropped from 258 in 1950 to bin. International Harvester recently 
in 1955, and though now rising demonstrated an experimental hay pel 
ill below 1950 letizer that processes hay into disks 
hese pressures are driving many or small cylinders in a form more appe- 
vers out of business. In 1940 there _ tizing for livestock. A combine made 
e 6.1 million farms; in 1954 only _ by J. I. Case Co. harvests both grain 
+.8 million. The ones that survive are and soybeans when equipped with a 
n the average larger and more efi- conventional header, and can _ be 
For 1940 Dept. of Agriculture equipped with a special header to shel 
show 100,53] farms with corn Imp 
1000 acres; in 1954, there A Ford Implement tractor engine i 
130,481 designed for conversion to LP gas 


diesel changes and a few new part 


an 


RAISING ROWS Implements are designed to fit several 


quip- tractor models without modification 

ind culti- On the new Allis-Chalmers wheel trac 

wv equipment; tors for cultivating and _ harvesting 
lipment was__ rear-wheel spacing can be altered bi 


} 


zetr hop-__ the operator without leaving his seat 


Free-piston turbine . . . Torque-converter drive .. . Hillside automatic leveling 

powers an experimental Ford tractor. developed by J. |. Case automatically ad both fore and aft and from side to 
Gases are exhausted to a 6-in.-dia. turbine justs power and speed to the work load keeps this combine operating at full 
rotor. Turbine transmits power through Operator also has standard gear drive pacity on slopes up to 37 This Interna 
gear-reduction system to hydraulic pumps, available through a control on the steer- tional Harvester combine also has power 


cooling fan, fuel pumps, and drive shaft ing wheel teering and individual wheel brakes 


€- 
\ 27 
y 


<i 


=e 
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eso 
é - 


ow 


ay 


Baler with a power plant. . 
handles 200 bales an hour 
wide pickup, sweep fork and auger feed- 
120-lb bales with either 


It has an extra- 


ing; ties wire or 
twine 
trolled 


vdraulically. Combines 


x hilly 


| ? | 
leveling device to kecp the 
| 
| 


locations include a 
le vei on a slope 

it ord Implement says 

tomatn 

imit. Iarmer 


I nual 


ntrols have about reached 
s, he explains, want 
set trac 

th sp ed needed by load con 
little interest in 


HISTISSIONS 


: 
controls so they can 


; 


Ther 
HOT? IS 
torque 


oduced last fall 


of standard 
orgque-con 
2. 


qiily 


GAS TURBINES 


nm } 
1 ric 


turbin¢ in un 
Easy hitching and unhitching . . 

with the two-point hitch on 
Op- 


erator backs tractor until sockets engage 


is possible 


tandem disk harrow and plow at left 


coupling beams 


THE ENGINEERING WEEK 


economical power source. 


Tractors do 
not ordinarly operate at full load, and 
gas turbine is yet available that 
operates efficiently at partial load. Ford 
built an experimental free-piston tur- 
bine tractor (PE—July °57, p. 154) 
that has three moving parts in 
the gas 


no 


only 


generating section of the en- 


in agricultural practice are 
creating need for new types of equip 
ment. More corn planting today is 
done by the wheel-track method, with 
planting done in depressions left by 
tl tractor. This 
eliminates disking otherwise needed in 


re ld tor 


a special 
i 


i¢ four wheels of the 


preparing a rough plowed 


planting, and requires only 


ixle on the tractor. 

Liquid fertilizers and anhydrous am 

need specially 
clad 
Spray 

, 


for weed prevention 


monia de signed dis 


pensers. equipment is needed 
plastic mulch 
\ plast Ick 


now under test, if found practical, will 


need special 


equipment to apply it 


ind iso to remove the pk 


no longer needed 


SEEK NEW MATERIALS 


rials offer no_ present 
to revolutionize equipment 
. 
Aluminum is still too expen 


. 
e use, as 1S stainless 


Howe 


maxing 


ver, International Harves 


onsiderable use 


1 
larger equipment has 
] ] 
trom plain bea 
] 1] 
large ball bearings 


Fiberglass is used 


hoppers IH ipplies 
oat as a metal prepara 

tore painting to improve paint 
on. Regional bias favors design 
lin instances because of crops 
mditions. A West Coast 
with Allis-Chalmers 


in his area prefer crawler 


limat 
( notes 
that farme 

tractors where land is irrigated, wheels 
to form water chan 


1S¢ iaTger 
18-ft disk 
harrows are tred to standard 10-ft, 
ind 24-in. harrow blades over standard 
18-in. blades. Western farmers insist 
thts for tractors since much work 
s done at night to avoid daytime heat 
Vegetable cultivators in the West 


must provide clearance for taller crops 


Major companies are deep in R&D. 
International Harvester savs the 


equipment than elsewhere; 


prere 
| 


on li 


tool 


Remote-operated lifter . . . 
lowers rubber-tired wheels to 
this IH tandem disk harrow. The lifter is 
operated hydraulically through two hoses 


transport 


connected to the tractor’s hydraulic sys 


tem 


ing costs for its new tine tractors 


1H has not yet 


costs of engineering, but 
I 


ran over $22 million 
calculated 
igher than tool- 


iv they usually run hig 


ing. Small companies, such as Hoppe: 
Machine Works of Los Angeles, see a 


market for custom equipment not pro 


i 


ided by large manufacturers who con 
entrate research on equipme! 

preparation, planting, fertilizi 
ng, dusting and spraying 
} 


ules potential is largest 


} 


— 
pecial designs are needed 


ing: some crops must be « 

shaken from the pl int 

fully picked—an active 
istom designer 
Hopper has a 
ngineering stage 

pecial planting a1 

but some growers are alt 

uilabilitv of the harvestit 


. 


Ing a\ 


nent by planting vir 


1} 
t 


Aircraft Brake System 
to Save Weight, Wear 


W ASH laxi and = flight 
tests of a new B. | 
brake 


pleted on a Boeing 


SEATTLE, 


7 
ooled system hay 


| light 


vibration 


prototype at Boeing 


here Brake 


t 


¢ 
this system,” 


noise, 
r, and sparks are eliminate: 

said R. L. Sink, 
enginee! Fluid 
friction surta 

the brake absorbs heat and carries it 


rich project 


lating behind the 
ut of the critical wheel and brake area 
into a liquid-to-liquid heat exchange. 
The cooled fluid then is 1 


] 


turned to 
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the brake to absorb more 
repeat the cooling cycle.’ 

Che brakes operate at tempcrature: 
than 500 F., as 
ompared to 1300-1500 F for conven 
tional disk brakes 


ing conditions The reduced tem 


considerably less 


under similar brak 


perature said to lower the wear rat 


of the 


pcrating cost 


friction surface and reduce 
When designed as an 
integral part of the aircraft, the new 


rake tem will result in a weight 


Battery-operated Train 
Tested in Scotland 


TOP SPEED 50 MPR 
maximum pern 


mph, maximum 


, , , 
nsiciered 1Mpic 
tops For a smooth 


operated contactor 


t 

in electric motor whos 
iutomatically regulated by 
on motor current. The two 
ire rated at 100 kw 
> of the 


ixi€ through sing 


U nited 
S tates 


Gasket Plastics Division of 
GARLOC HK hz 


nose susp¢ nde d 
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at last... 
the ideal 
DRY BEARING 


GLACIER 


¢ Low Friction and High Resistance to 
Wear of Lead-filled TF.E* 


e High Thermal Conductivity and Low 
Thermal Expansion of BRONZE 


e The Compressive and Mechanical 
Strength of STEEL 





Wherever bearing lubrication is a prob 
lem—in appliances, aircraft, automo 
biles, packaging, conveying and prox 
essing machinery, et GLACIER Dt 
offers an entirely new conception of 
dry bearing service 


e Highest compressive strength with 
no cold flow up to 23 tons per 
sq. in 


Extremely low friction no slip 
stick characteristics 


10 to 100 times the wear resistance 
of other self lubricated bearings 


Solid T F E. fluorocarbon resin-lead 
lubricant, with temperature range 
trom 320 F to 536 F. unaf 
fected by hot water and detergents 
solvents, alkalies, corrosive chemi 
cals, abrasive atmospheres 


Investigate this new bearing material 

for the potential improvements it offers 

in your products. Ask your bearing 

manutacturer or write tor engineering 
brochure to 

SPECIAL Propucts DEP 

United States Gasket Company 

( imde nl New Jerse y 
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In rocket exhaust at 4400F... 


tr 1coated stainless steel specimen, left, was immersed in 4400 F, hot rocket exhaust 


center, during Cornell Aeronautical Lab experiment seeking to improve design of high 
peed missiles that must fly for long periods in low-density atmosphere. After 20 seconds 


pecimen had been consumed to point illustrated at right. Gas velocity was approxi- 


Over 96 different metals, plastics 
eramics and special coatings and shapes were tested by CAL under varying conditions 


+ +) 


nately 4600 mph. Oxygen content was almost 5% 


ne, temperature, gas velocity and oxygen 





} 


Three Fourths of Their 2” "sing. larset_safety factors sins 


up components and add 


, : b gl Ihe result is an increasins 

Engineers in La essity for the designer to work be 
een the two opposites—minimun 

Oun10 n n ; 

eight and maximum reliability 
According to Hill, Janitrol’s ne 

plant typifies the organizational trend 

in the industry. Half its capital equiy 

ment and plant space are for test, d 


? 
lopment and 


near infinite reliabilit 
rcraft and missile component 

ving the engineer a bigger place 
organization of aircraft compan 
isserted by Joseph F. Hill 
engineer of Janitrol Corp 1 
purposes 

raft division. 


some 
He cited the missile and it row 


other non producti 


~ 


5% of total personnel ar 


issigned to engineering section; of en- 
complexity as evidence of this ; > : 
; gineering personnel, 25 ire in de 
For example, he said, a missile aa 
gn, 75 in laborator 
irly complex design—with about oh H : 
ld fail Obsolescence quick] wertakes cde 
parts would fail at least once sign as result of new development 
nm thre tr S ere } 1 
1 three tries if all components were [he engineer often will have to dig in 


new fields in order to complet 
Reliability cannot be obtained project 


PIOTICCT 


( to failure once in 100,0 





Atmosphere entry simulator 

shown here is a new research device at 
the NACA Ames Aeronautical Laboratory, 
Moffett Field, Calif. In the foreground is 
a large tank containing air under high 
pressure. Next is a special trumpet-shaped 
nozzle, contoured so that air flowing 
through it gradually changes:in density in 
the same way that the earth’s atmosphere 
changes in density with altitude. Further 
back is a pipe leading to a vacuum sphere 
Not visible in this photograph is a high 
speed gun used to launch a test model up- 
stream through the special nozzle while 
air is flowing through it. Operators are 
adjusting the spark shadowgraph station 
required to make accurate picture and time 
records of the model in flight. When a 
gun-launched model flies at full re-entry 
velocity into the simulator nozzle, it ex 
periences during a few thousandths of a 
second the decelerations, stresses, pres 
sures and temperatures of actual entry 
The simulator can quickly and econom- 
ically determine in the laboratory whether 


a design can survive atmosphere entry 


Bits 
And 
Pieces 


An all-weather landing system 
mi rsion Of an earl 
the Navy and 


has 


An Astrionics lab at Fort Wayne, 
Ind. f leveloping guidan in 


} = 


treme temperature 


itmosphere dust 
nditions encoun 
flight is being built 
General Dynami 
Canadair 

Il air-to-air mis 


Modified Formica FF-34 laminated 
plastic is withstanding temperature 


ip t ) l° for eight minutes as a 


1 
| rope I 


XKDT-target drone, according 


+ 


: : , 
thermal barrier between the sOl 
’ 
| 


int and motor cast 
‘em Aircraft sources who are de- 
ng the rocket for the US Na 


Soviet Prime Minister Khrushchev, 
inal nt speech in Bitterheld (Ea 
Germany) said that Russia will empl 
with pleasure’ German engine 
ind scientists regardless of thei 

' 


+ 


il attitude, and pay them 

than the richest companies 

US or West Germany 

h that will check tl 

f a wide variety 

ransmissions has 
Consolida 
Stamford, ( 


Engineer Grad Pay Up 


IS ORI Average 
Oregon State Coll 
has increa 
$5640 in the last { 
Haith, engineering 
ported. Eng 


ist June aver 


Ip 925 a month 
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PERFORMANCE 


im your 


ome. b's -e fe). s- 


What do we mean by plus values? They're 
the built-in extra strength...extra depend- 
ability...extra long life demanded in con- 
veyor service. Conveyors just can’t afford 
failures that can cause a complete plant 
shutdown...lost production time that can’t 
be recovered. 

To be sure of that protection against 
costly failures...to assure the dependable 
performance you want...specify CHAIN 
Belt conveyor and power drive chains, 


sprockets, roller bearings, flexible coup- 


lings, apron feeders and belt conveyor 


idlers. These are plus value products...de- 
signed and built to assure plus performance 
under any operating condition. And you 
get another p/us...the application selection 
help of your field-trained CHAIN Belt 
District Sales Engineer. From his complete 
line of plus value products, he can help you 
select the exact component that will assure 
plus performance in your conveyors... trom 
light-duty packaging to heavy-duty auto- 
motive assembly conveyors. The following 


pages tell why it pays to protect your good 


ia, 


name with another...CHAIN Belt! 


eC{oH AI ™! BELT mae 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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Values for PACKAGING Conveyors 


In packaging conveyors, where high 
speed and accurate timing of operations are re- 
quired, Rex Roller Chains provide plus values in 
longer service life...more efficient operation. Pre- 
cise manufacturing techniques assure exceptional 
pitch control...an important advantage that assures 
exactly matched chain strands required in many 
conveyors. You get smoother operation...close 
control of packaging operations. Extra wear life 
and fatigue resistance are built into these quality 
chains with such important features as positioned 
seam bushings...designed-in beneficial stresses in 
link plate holes...round, matching rollers and 
bushings 





Values for CONTAINER Conveyors 


For most efficient handling of bottles, cans, 
jars, cartons and small parts, your plus value choice 


is Rex TableTop Chains. Long the accepted stand- 








ard in the food and beverage industry, these smooth- 














operating chains provide a level, virtually tip-free 














carrying surface. TableTop Chains are simplicity 
itself...just a platform link and pin. They stay 
cleaner...are easier to clean. No pockets to catch 
and hold foreign matter. No attachments to wobble 
or work loose. And TableTop is also available in 
Nylon. This is your choice where lubrication can- 
not be permitted... where lighter weight combined 


with smoothest handling is required. 


Values for AGRICULTURAL IMPLEMENT Conveyors 


To provide the efficient operation at 
economical cost required in agricultural imple- 
ments, you need the plus values of Rex Implement 
Chains. These double pitch roller chains provide 
the smooth operation and strength of standard 
ASA roller chains but at lower cost. Five basic 
chains in this series offer the designer a wide range 
of selections to fit the individual implement re- 
quirement, and a complete range of steel detach- 
able chains is also available. Whether the choice is 
based on greatest initial economy or longest over- 
all life, there is a Rex Implement Chain to exactly 
fit your need. And all offer CHAIN Belt plus values 
in their service range. 


CHAIN! seit 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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Values for ASSEMBLY Conveyors 


Automotive plants must Operate on split second 
assembly line production schedules. Failure of plant 
equipment cannot be tolerated even for seconds 
Assembly line conveyors must be kept moving; 
Rex Automotive Line Conveyor Chains and Sprock 
ets supply the plus values for smooth, dependable 
service. Plus walues such as carefully held toler 
ances of all parts plus proper heat treatment, plus 
outboard rollers to reduce friction, all assure maxi 
mum smooth operating life and provide maximum 
wear life. Most assembly line conveyor chains orig 
inally used were Rex, many still in service after 25 
years...today’s plus values reflect many years ex- 


»erience of supplying the automotive industry. 
x 





Values for OVEN and FURNACE Conveyors 


Many years experience is necessary to 
build the plus values required of chains for oven 
and furnace conveyor service. The wide range of 
loads imposed on these chains operating at higher 
than normal! temperatures requires design engi- 
neering and manufacturing techniques acquired 
only through years of experience. Plus values of 
Rex Oven and Furnace Chains are all parts pre- 
cision made to the proper tolerances for high- 
temperature service...correct materials...accurate 
heat-treatment techniques...experienced engineer- 
ing and design for each individual application... 


rigid testing and inspection. 


Values in BELT Conveyors 


Rex Belt Conveyor Idlers are “rated” for service 

assure you, in advance, of the life expectancy you 
want. Idlers are selected quickly and easily from 
simple selection charts. No need to buy more life 
than you need...no need to take less than you 
want. A complete line enables you to satisfy any 
requirement: troughing, return flat belt, self-align 
ing, impact cushioning, spiral return and special 


types... ball or roller bearing 





These are but a few of the many types of CHAIN Belt conveyor 
components that put plus performance into your heavy-duty con- 
veyors. For complete information and selection assistance, write 
CHAIN Belt Company, 4715 W. Greenfield Ave., Milwaukee 1, Wis. 


COHAI ™! BELT 


4715 W. Greenfield Ave., Milwaukee |, Wis. 
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Values 


for any Conveyor 


To put plus performance in any conveyor, 
take advantage of the plus valves offered by 
Shafer Self-Aligning Roller Bearings...in 
pillow blocks, take-ups or cartridge units 

With Shafer you get plus capacity. They'll 
deliver their rated load capacity for five 
years and more. Compare this with other 
bearings that will carry the same load for 
less than a year. And the high degree of 
internal self-alignment provided by Shafer 
compensates for shaft deflection, shock 
loads and misalignment so common to 
heavy-duty conveyors. With these bearings 
you get the low rolling friction of a ball, 
the high load-carrying capacity of a roller 

Shafer pluses that mean longer life, lower 


operating costs tor your conveyors. 


Values 
for any Drive 


Rex Roller Chains add an important 
plus to your conveyor drives. They 
have the high fatigue strength and 
long wear life demanded in this serv- 
ice. Accurate pitch control, beneficial 
stresses in link plate holes, positioned 
seam bushings assure maximum fa- 
tigue resistance. Rex Chabelco Steel 
Chains are your plus value choice for 
heavy load, moderate speed drives. 
For complete information on Shafer 
Bearings, write for Bulletin No. 55; for 
data on Rex Roller Chains, send for Bul- 
letin No. 5725. CHAIN Belt Co., 4715 
W’. Greenfield Ave., Milwaukee 1, Wis. 


SALES OFFICES: Appleton, Wis.; Atlanta, Ga.; Baltimore, Md.; Birmingham, Alca.; Boston, Mass.; Buffalo, N.Y.; 
Charlotte, N.C.; Chicago, Ill.; Cincinnati, Ohio; Cleveland, Ohio; Dallas, Tex.; Denver, Colo.; Detroit, Mich.; East 
Orange, N.J.; Grand Rapids, Mich.; Houston, Tex.; Jacksonville, Fla.; Kansas City, Mo.; Los Angeles, Ca!.; Milwaukee 
Wis.; Minneapolis, Minn.; Moline, lll.; Montreal, Can.; New York, N.Y.; Odessa, Tex.; Oklahoma City, Okla 

Philadelphia, Pa.; Pittsburgh, Pa.; Portland, Ore.; St. Louis, Mo.; Salt Lake City, Utah; San Francisco, Cal.; Seattle, 
Wash,; Springfield, Mass.; Toronto, Can 


CHAIN! sect 
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Scheduled departure time: 1964 . 






Japan National Railway Corp., in Tokyo will soon start building this ac electric tra ' bi baat fe | 
left). Consisting of some 15 cars, each 75 ft long and 10 ft wide, and equipped with a C4 AEA 
15 kw motor, the “Super Dream Express” is expected to make the 311-mile run fron \ 






Tokyo to Osaka in less than 3 hours. The aluminum-bodied, steel-frame cars accomm« 






dating 48 passengers will weigh between 3 and 4 tons and will be equipped with 





rubber-covered wheels. Tunnel exits and entrances en route will be tapered to reduce 






air resistance. A lightweight plastic train brake, right, approved by Japan Railway Corp 





laboratory for production is molded from a phenol resin, with asbestos, metal powde 





fillers. Coefficient of friction is 30% less than iron, weigh less thar 3 iron brakes 


USSR Car Industry Lists New Models pte oy 


Mos ow The soviet aut industry i powerTtul cngine an 1utol { is t I LAKAI 

















eking cars of higher durability and will replace the ZIM C 

eliability in yperation producing In the low t ( 101 Addit 

the following models r field the Soviet ng a han: f 
GAZ-69 truck has been remodeled midget 4-seater sedan, with a { bet 

ind now comes with a two-wheel or 22 hp engine, having maxi eed the ( - 

four-wheel drive and can carry a load f 55 to 60 mph, gettin bout 4 f | 

of 1650 to 1760 Ib uiles per gallon t tot \FA. t A 
Medium and high-capacity trucks lhe motor indust 1 

have undergone changes. The ZIL-150 loped the high-speed, 32-seat, lon; 

has been replaced by the ZIL-164, a istance bus, the ZIL-12 PE, Ju 

four-tonner with improved traction oe 3). It equipped wit 

dynamic performan ind = higher ful eng | ; 

maximum ind iverage technical c t t When a test sled broke up . 

’ 1] hile runs on the track at about 

speeds. This has been achieved by in \ ee re ‘ vheston 
ising th ipacifi f its six-evlinder I tl 1 tr { mph—300 mph over the desigr 
— oe ; 4 wiaeaa otc ae 7 _— the Project SMART Hurricane Mesa t 
engine to 100 hp, and improving a 3 t PAZ in t — : 

- ‘ ‘ : : i. ' “ , at Hurricane Uta oleman Eng nee 
number of its transmission and drive Z\l . id LAZ Lhe Co. Inc., prime tractor, says the act 
parts pre ( 4 \¢ a ; ; 1 oads imposed the rail are not k 

At the same time production ¢ t { I t but the ram air pressure acting 
being launched on a six-wheel cross- vehicle was about 7,500 |b per 
country truck, 7ZIL-157. Its engine ha which give ndication of air re 






+. > ] 


i speed of 40.3 ai alisha IAEA Speeds Flow of a r : ght: | , 
Of the new high-capacity trucks th : : a fe - ecg Pere 

ce eat ee ean aaa Technical Information ils ! 

ind 3-axle, 4-wheel-drive, 12-ton YAZ VIENNA— | Internat \t 





1 maximum Ca 












219 have a 180 hp, two-st1 





kK 


dump trucks, the newest hel 
model is the 40-ton, 3-axle MAZ-53 it 












Equipped with a V-12, 450 hp engin IAEA and t t Nat 
it is designed for heavy-duty servi tional, S tif Cult O 





mines 





ded on thn ’ 
Chaik 


a passenger car, G \Z 
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AMP INCORPORATED :: 


General Offices: Harrisburg, Pennsylvania LaPierre 


A-MP products and engineering assistance are available through wholly-owned ble for 


28 


for absolute 
quality control in 

your electric 
terminations... 


An endless parade of electrically perfect, wired terminals with 
absolutely identical performance characteristics is assured when 
\-MP non-insulated Diamond Grip terminals are used. No matter 
how many terminals you need, each action of the A-MP precision 
tool attaches a Diamond Grip terminal that gives firm, fully cir- 
cumferential wire support, for maximum tensile strength, resists 
vibration and corrosion, while performing at maximum conductivity. 

The reason for these never-varying features is the exact crimping 
operation which pressures the wire into one homogeneous mass 
and permanently bonds it to the terminal. Wire size range is from 


No. 26 to No. 10. Important, too, are the lower installed costs 


of Diamond Grip terminals when compared to other methods of 


wire termination. 

No matter what your termination problem is, our engineering 
services are available to you anywhere in the free world. 

For complete specifications, write for our Diamond Grip Ter- 
minal and Connector catalog. 


subsidiaries in: Canada « England « France « Holland « Japan 
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Develop High Accuracy 
Electronic Commutator 


mic COI 


An electri 
accuracy ove! 


PRINCETON, N. J 
high 

of 

been devel yped \ 
Corp., of Princ 


mutator with 


wide mixed source 
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plied Science 
(ASCOP 

Th | e multi 

in nput to 

better 
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} 
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his 
ind offset fact 
the 
} ] 7 } 
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_ without itenan 
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Key Executive Seeks 
More R&D Flexibility 


San FrANcisco— 1] 
h and planning is 
rate prevention 

rv—the bigges 
This was the 
l.aPiert executi 
General Electri 
school 
the 


the 


, made re 
mathemati 

group executl 
operation of (; 


itomic and defense 
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is in charge of about 25% of the com 
pany’s $4 billion plus annual business. 
I'hese inevitable mistakes that must 
occur during research and develop 
ment are frozen in long past the date 
when they can be corrected cconomi 
cally. This, he said, greatly delays ot 
prevents progress and enormously am 
plifies cost, and it becomes the great 
t mistake of all. 
“And when a program bogs down, 
the public outcry is for another Rus 
Sian invention, a ‘czar’ to cut through 
the red tape and accomplish what the 
irmed forces and industry have been 
trying to do all along.” ‘This is not to 
iy there should be no controls, or 
ecrecy; but, like incentives, they 
should not exceed what is m 
to attain the objective 
LaPierre criticized 
military research and d 
Budgets are turned on and 
grams are cancelled witl 
of defense needs, and th 
on short term rather tl 


, 
vclopme nt 


lopment, 
In de 


t, ther 


portant, 


the ine 
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Aircroft ond Missile Parts 


look at these advantages of 


IRI DITE FINISHES 


for 
CORROSION-RESISTANCE 
PAINT BASE on 
ALUMINUM and MAGNESIUM 


EASE OF USE—lIridite is a simple chromate conversion 
treatment. Fast, easy, economical. You just dip, brush 
or spray it on the part at room temperature. No spe- 
cial equipment. No specially trained personnel 
OUTSTANDING PERFORMANCE—Forms a film that is an 
integral part of the metal itself. Can’t flake, chip or 
peel. Takes paint firmly on initial application, and the 
bond lasts. Even protects areas scratched in use 
LOWEST COST—You have only minimum equipment 
cost, no special racks, high speed operation, lower 
overall handling costs. 
CHOICE OF APPEARANCE—Clear coatings that retain 
metallic lustre to dark, maximum protection coatings 
A variety of colors is available by dyeing 

RIDITE 4 i 4-2 (A f A Mir 

x Two specially formulated finishes that give you maxi 

a | mum latitude in aluminum treatment. Both provide 

‘a excellent corrosion protection and paint base. Iridite 
I #14-2 is an improved product that allows greater 
= sy flexibility in operation and coating thickness and pro 
Outdoor Furniture duces the optimum in corrosion protection 





Either coating provides corrosion resistance superior 
even to complicated electrolytic treatments in a fra: 

tion of the time. These co atings also offer many other 
valuable characteristics: they have low electrical re 

sistance, they aid in arc-welding, provide a good base 
for bonding compounds, have no effect on the dimen 
sional stability of close-tolerance parts. Final appear 
ances ranging from clear through yellow iridescence to 
full brown can be obtained. By dyeing, you can pro 





1] 


duce red green blue, orange or vellow finishes 


Produces a protective, paint base film with corrosion 
resistance at least equal to that obtained from long, 
high-temperature dichromate treatments in a fraction 
of the time and at room temperature. The appearance 
of the coating can be varied from light brown to dark 
brown and black. 


SEE FOR YOURSELF WHAT IRIDITE CAN DO. SEND SAMPLE 
PARTS FOR FREE PROCESSING. Look at the results, test the pro- 
tection, evaluate the savings. Also write for handy Reference 
File of the most complete data published on chromate conversion 
coatings. Or, for immediate information, call your Allied Field 
Engineer. He's listed under “Plating Supplies" in your classified 
phone book. 


Allied Research Products, Inc. 


04-06 EAST MONUMENT STREET 


BALTIMORE 5, MARYLAND 


Manufacturers of IRIDITE® , IRILAC , ARP Brighteners and 
Plating Chemicals — West Coast Licensee: L. H. Butcher Co. 
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put heat 
on the “spot”’ 
in a hurry 





ntation or other pr 
HOTWATT Carts 
lependable nor 
que production 
HOTWATI 
standard cartridge heating 
r lead or 


to meet 


Stainless steel sheaths to precision tolerances 
for complete contact 


Maximum surface temperatures to 1250°F. 
Rigid external terminals with repairable leads 
Heating elements just beneath surface for 
maximum heat transfer 

Connections are S.S. screws and nuts or nickel 
alloy lead wires swaged to rigid EXTERNAL 
terminal tubes 

Standard units moisture resistant — liquid 
tight on specifications 

Basic designs are readily adaptable to special 
requirements, sizes or ratings 


HOTWATT® Cartridge Heaters are 


1 liameters from ‘4 p, lengths 
1. Customized units and cerami 
without 


short run 
When ye nee 
call HOTWATT®# 


1 the tr 


I t 


NEW 

OF. W Ure e: 
contains full 
description, specifi 
cations and prices for 
the HOTWATT line 
Write for free 

copy of Bulletin 

vat t}) 


Electric 
Heating 
Specialists 


Maple Street, Danvers, Mass 


30 CIRCLE 68 READER SERVICE CARD 


HOTWATT, INC. 


Solar Heat Experiment 
May Lapse—No Money 


PHOENIX 
lar-he ting »¢ 
loubt. According 
f \pplhies Sola 
because of 
lack of fund 
PE—Mar 
unpleted last \pril inde 
John } llott, con 
r engines ind executive vic 
ident of the Assoc Cost of 
t put at $70,000, plu 
instrumentation 


t 
il ( 


iation 


u 
$50,000- with the 

ondition retain access to 
the house to record performan and 
naintain the instrumentation. If th 
sold, the Association hop 


ehire Gary Herberger, the engin 
: : 


no supervised 


perry 1S 
! 


trumentation 

Solar radiation in the house i 
cted by movable k rl 
central court and 
north and uth 
Ihe louvers are adjusted daily to 
‘le for collecting sun’s energ 


n cool 


lnmer_ Lou C 


weather or reflecting it i 
; will heat the hous: 
| 


pool in winter, provide 


requireme¢ nts year-t 


ind swimming 


hot-water yund 


ummel 


] 


ind minimize cooling load in 
pump will supplv additional 


\ heat 
it when nec« during protracted 


th 
1 winter and 


\fter heating o1 


Kee 


develops 


surface 


on Du Pont 
Mylar® base for 


HERCULENE 


TRADEMARK 


Drafting Film 


Why unique? 


Only K&E has the skill and 90 
years’ experience that produced 
America’s most pret rred trac- 
ing paper and tracing cloth. 
Now K&E is producing, on a 
Du Pont “Mylar” film base, an 
other superb drafting medium 


Herculene Drafting Film is su 

perb four ways 

e superb for pencil drafting 

e superb for ink work 

e superb for typewriting 

e and for all three it has un 
equalled erasing qualities 

We'll gladly 

send you a sample of 

Herculene Drafting Film. Just 

fill in and mail the coupon 


Convince yvoursel} 


free 


KEUFFEL & ESSER CO. 

Dept. PE-8 Hoboken, N. J. 
letail ate 
fKAE He ene Draft r | 


( 


-- 
| 
| 
| 
| 
| 
| 
| 





NOW AVAILABLE! 


New drafting films made with Du Pont Mylar 
resist rough handling... safeguard your investment 


Now you ¢ in safeguard your inve I I n costly original 
drawings by using the new pencil and ink drafting film 
made with Du Pont ‘‘Mylar’’* ve m. What 
more, these crack-resistant drafting 

than many grades of cloth! 


Look at the remarkable combinatio 


HIGH TEAR STRENGT thstand OUTSTANDING STABILITY 


seatt hatditen inane rearedud :arciia.. natnaien eset P in these new drafting films! They resist tea 


embrittle with heat used in reproductio! 


low With age won t soak up moisture yr ore 
L fe hands remain waterproof. Next time you ord 
oc drafting film made with Du Pont ““Mylar 
2 


Broz: 


SUPERIOR TRANSLUCENCY taste GREATER FLEXIBILITY 


DU PONT 


SEND FOR FREE SAMPLES. See for yourself the many per ‘ 
formance advantages you get with new drafting films made MYLAR 
with “Mylar” polyester film. Send for your sample sheets 


today! Write FE. 1. du Pont de Nemours & Co. (In« Filn : Plelmat bai nai 
Dept., R« P-8, Wilmington 98, Delaware. 
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DEVELOPMENT 


PLANNING: 


four steps to low-risk products 


ZUCE KOGAN, Consulting Engineer 


@ Your company must find new products or gi 
yut of business. 

Copying or restyling is not enough 

In 1960. 13% 
will be of products not yet developed last year. 
RCA alone expects to double its sales in 


of all civilian-goods purchases 


ten years with products currently non-existent. 
Che injunction is plain 
Moderniz¢ 


or succumb to competition 


your pre-development planning— 
Most companies treat new-product finding 

is a haphazard appendage to product development 
ind the mortality rate shows it 
Pre-development planning should precede 
product acceptance. It must involve a careful 
natch of the new product to 
ind know-how Cs 


choice to those few ideas that 


OM pally 


od planning will 


r-than-average product risks. . . 


HERE’S HOW [_»> 


2 FIND THE BEST PRODUCT 


Profitable existing products or lines are good 
guides to high!y profitable new products. Note 
that a company must not be satisfied with the mere 
existence of a profit; it must seek the greatest pos- 
sible profit from each product. 

Seasonability may strongly influence the choice. 
A manufacturer of Christmas gifts might look for 
a portion of the June wedding or graduation day 
market to fill out its seasonal lull. 

Materials can also influence product selection. 
A manufacturer of copper parts found plastics 
taking some of his sales. A market study con- 





1 COMPANY LIMITATIONS 


First, what can (and can’t) your company do? If present 
production is seasonal and you want to fill in the valleys 
to make existing plant and equipment pay off, you are 
limited to the products which can be turned out on that 
equipment. 

What about your sales and distribution setup? Unsuitable 
marketing facilities can quickly torpedo a new product. 
Will the new product justify a risk in unfamiliar selling 
and advertising? 

The company’s financial situation heavily influences prod- 
uct planning: a firm with a few million dollars of idle 
capital may not be concerned about additional equipment 
or an increase in sales staff. It is willing to gamble for big 
stakes and a high sales potential. A smaller company may 
prefer less potential with less risk. 

With preliminary objectives roughed out and company 


limitations accepted 











vinced him that his market was doomed. Rather 
than scrap his metal-working machinery he found 
a new product in which plastics couldin’t touch him. 

With product categories established, let the 
imagination loose on the problem. The product 
must be new or have significant innovations. It 
must have customer appeal. Here originality and 
creativity are essential. 

When a bright idea does turn up, make a 
report and preliminary drawing emphasizing what 
is new, what makes it superior to the competition. 
Run a patent search for absolute safety. Then ...*" 
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3 SCREEN AND EVALUATE 


Methodical, unemotional screening will elimi- 
nate products which are impractical or do not fit 
company limitations. Methods vary, but thorough 
screening should consider about 50 items. Effec- 
tive evaluation would include a method for grad- 
ing each screened item. In this system, for example, 
a product would be graded zero under “Service 
Facilities” if it requires servicing—and no facilities 
were available. 

Regardless of individual procedures, screening 
must be designed to fit the newness of the product 
and will include several pvints. “Timeliness” is one. 
Often products are so far ahead of their time that 
vast advertising expenditures are necessary to 
create a demand for them. If company finances 
can’t stand that drain, it’s best to look for another 
product. A good screening should also include the 
non-competitive life of a new product. Every new 
product has a life span which depends on how 
soon a competitor enters the market. 

Before a single development dollar is spent, 
planners must estimate development costs and 
submit design recommendations based on studies 
Givaees. 


THEN DEVELOP 
When the marl id finished, the 
manufactut is ready to d le on the over-al 


ibil ( ya nd, if the verdict 1S 


1) 


elopment 
varket sutdy - h , ible to recomm 
to the designer 


} 7 
probably come up \ 


I 
» caution here: if sugg 
l and stly. ther 


1 
to Pudl intec 


hen, when the new product h 


manufacturer careful planning 
off in higher succes percentages 


margin s 
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4 THE NEW PRODUCT MARKET 


The market study should: 

® assure that the product has adequate 
sales potential 

®@ seek factors which could increase this 
potential 

® provide information to development 
engineers 

For example, customer response on one 
study led a manufacturer to increase sales 
by miniaturizing his siren adaptors so they’d 
fit in restricted spaces. And market research 
told another firm that “install-it-yourself” kits 
would eliminate many customers’ objections 
to high installation costs 

Market research should also give some 
indication of possible price categories. In 
dustrial customers with large engineering 
staffs seem to prefer expensive apparatus 
bristling with knobs, gages, dials and other 
controls, while smaller companies want the 
simplest, least costly units. Best practice is 
probably to set up two designs to reach 
customers in two price categories. That way, 
demands of both large and small companies 
are satisfied 

Finally, the market research program 
should determine the extent of indirect com 
petition. For example, how would a pipe 
coupling compete with a pipe union? 
Although different, both products do exactly 
the same job 











TRENDS 


POWER VACUUM SWEEPER 
re-designed model at right 


old model below 





INSTRUMENTS AND CONTROLS left are grouped for operating in 


standing position in floor-cleaning machine (below 


fF 
Soe 
HORT-WHEEL BASE ‘Caan “e 


weepe 





cqlesigfen... 


Some examples of mobile 


in-plant equipment 


FLATBED TRUCK 
At lett jeck panels are removed 
revealing batteries gear motor 


transmission 


@ A three-wheeled, flat-bed, battery-pow 
ered truck (at right, above) forms the basis 
of a line of maintenance, materials-han- 
dling, personnel-carrying and fire-fighting MAINTENANCE TRUCK 
units. Standard gear motor and 9 ft x 40 in note tool and 


wide chassis can carry up to 1 ton, plus four materials storage 


or five men, at speeds as high as 14 mph eattasts (etew 
Driver stands on treadle-type platform that 
functions as a “‘dead-man” brake and motor 
control (on fire truck his weight also switches 
on siren and light). 90° turns can be made 
in aisle intersections as narrow as 7 ft 
Built-in charger plugs into any 115-v outlet 
Made by Victor Adding Machine Co., Chi 
cago 18 

An industrial power sweeper (opposite 
page) is the latest in a series of mobile 
housekeeping equipment redesigned by 
Scharfenberg-Polivka of Glen Lake, Minn 
for G. H. Tennant Co. Transmission, drive 


assembly, steering systems, vacuum equip 
FIREFIGHTING TRUCK 


carries 4 


ment and engine are the same as in old 

model. Wrap-around bumper forms top of 
or 5-man crew 

chassis, and sheet-metal housing encloses 

more compactly arranged structural and 

operating elements. Except for hydraulic 

mechanism added to lift dirt-collecting bin 

from beneath driver's seat, new model is 

no more costly to build than its predecessor, 

although brush is now engine-driven. Pre 

viously re-designed industrial housekeeping 


equipment in this line are also shown @ 
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*) dD ene nee 


te enna MEPIPTEN Dorr res 
a 


unusual design 





in upset forging... 


BALL-JOINT HOUSING for 
the steering and driving me- 
chanism of the Clark Equip- 
ment Company’s line of Four- 
Wheel Drive MICHIGAN 
End Loaders and Turbo- 
Dozers formerly produced as a 
steel casting is now turned out 
by Commercial as a closed-die 


forging on an 8-inch upsetter. 





80 Ib. forging replaces 95 lb. casting 


A saving of 15 Ibs. of metal on each 
housing component is only part of the 
impressive cost cutting story made 
possible at Clark Equipment Company 
by a switch to upset forgings. 


When the parts were produced by Com- 
mercial as closed-die forgings on an 8- 


inch upsetter Clark Equipment reported: 


1. An initial cost saving of 90¢ per part. 

2. Closer tolerances for a 10% machin- 
ing cost saving. 

3. Norejects due to hidden metal defects. 





10'%a"” + Y4—_—_—_— 


UNUSUAL SHAPE ond characteristics notwith- 
standing — flanged on one end, belled on the 
other, and open on both ends—Commercial engi- 
neers proved this part could be produced as 
on upset forging with greater cost savings 





Now, this important component not 
only costs Clark less per unit, but 
because of its controlled grain flow and 
efficient metal distribution it provides 
maximum tensile and torsional strength 
to resist unusual operating strains as 
well as massive and unpredictable shock 
and load. Longer operating life and 
trouble-free performance are assured 


And because forging impact and pres- 
sure produces a more dense, more uni- 
form metal structure, forged parts 
absorb and dissipate heat at a uniform 
measurable degree. Obviously, that 
means elimination of distortion prob- 
lems in heat treating. It also means 
fewer rejects during machining, since 
this dense uniform forged metal has no 
hidden internal flaws. 


With new forging techniques continu- 
ally unfolding to meet specific job 
requirements, more original equipment 
manufacturers are increasingly looking 
to upset forging to help solve their com- 
ponent forming problems -—stronger, 
lighter, more compact parts at less cost 
per unit. 


Many parts like this unusually shaped 
housing for Clark Equipment, which 
were formerly considered impossible to 
forge, are now routine at Commercial 
An early check with Commercial’s forg- 


and Stamping Company, Dept 


ing engineers On your particular com- 
ponent forming problem may pave the 
way for improvement in your product 
design and production methods—could 
save you time, money, and help im- 
prove performance and operating life 


WHEN AN UPSET FORGING? 
Check your part forming problems 
against this list of “bench marks” for 
parts requiring: 

e@ Reduced weight, thinner section, greater 
strength 


Consistent soundness — no losses due to 


porosity 


e@ Good appearance—smooth, close-grained 
surface 


e Superlative shock and fatigue resistance 
@ Uniform response to heat treatment 


e Cost-cutting advantages in finishing—less 
waste metal, reduced machining, no 
rejects due to hidden flaws 


Address The Commercial Shearing 
G-33 


Youngstown |, Ohio. 


PHIL La LAL 


shearing and stamping 
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Ceramics that are ductile .. . 


Snap-action power relay with rolling springs . . . 


Ss 
( t 146 | 

c ; . : ’ : 
. ; : , t Ameri 

eae in Lava Corp., sub. Minnesota Mining & 

\l \ t $ intit . 
Mig. Ce Chattanooga, Tenn 

t PDI . b it I Arco Diy 
Robertshaw-Fulton Controls Co., Columbus, Ohio 


Circle 11, inside back 


Vane-operated limit switch . . . 





GEWERAL eLectaic 


General Electric Co., Schenectady 5. N. ¥ 
e 13, Reade 7 
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Rubatex gaskets insure tight 
seal on L &N 


instruments 


To see Leeds & Northrup instru- 
ments ... on a foundry casting 
floor taking the guesswork out 


of pouring temperatures 





controlling forging temperature 
and being subjected to severe 
vibration from 30 steam ham- 
mers 24 hours a day, 5 days a 
week . .. on countless other jobs 
with a wide variation in temper- 
atures, atmosphere and usage 

. is to realize the important 
role of RUBATEX CLOSED 
CELLULAR RUBBER as an 


effective tight door seal to in- 





Insures accuracy of LEN Speedomax H 
cmap oonnnigamaan ue qpeneting sure the accuracy of these in- 


struments. 


What’s more — RUBATEX re- 
4..4 » i ; ° . . 

+ SSSSSRESSSSSSSES: tains its shape and effective seal- 
oF esr ing qualities even though instru- 
z , . 

: i ment doors may be opened daily 
z i \ ' o . 
eis f for many years or sometimes 
H et j 
Es: + 1/ left open to the atmosphere for 
I | 
\ 
3 \ t weeks at a time. 
~N\ b¢ sone CS A , 
>. } “senovED * (veer ton 
+>... 3 
Compression et test run 
wer a period of 12 weeks 


show how RU BATEX stocks 


ecovered 92 to 9 t 

riginal thickness after dead “ lJ I A T F X 
ad was re ed licat 

ing the superior ibility I 


CLOSED CELLULAR RUBBER 


RUBATEX to keep coming 


back for a longer time and to 


cession FH APASKETS 





, ae. 


Send for 
free sample 


| 

| 

| 

For full details and sample of Rubatex | 

Closed Cellular Rubber Gaskets—print | 
your name in space below, attach to 

your company letterhead and mail to us | 

| 

I 


and data sheets 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES... 
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tacts. Fansteel Metallurgical Corp., North 
Chicago. Il. 


Vertical rotary forging .. . 


‘ + 


' 
nach , our @ ta 


ther hot o1 d. M 


material, ¢t ind ght i 
much as 36%) saving OD tolerances 

12; ID, = 4 Curtiss-Wrigh 
Corp., Wood-Ridge, N. J. 


Circle 15, Reader Service Card 


Gear pump for up to 60,000 
rpm, 4000 psi. . 


handles all ordinary « fluid 

Cartridge-type construction provid hy 

draulically and thermalls ntrolled gear 
learan it all pressur Cavitation is 


t 
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liminated at hig] | i i I 
leakage fluid permitting it te re-entel M t C H A he | C A L 
inlet chambers controlled by a spring 


loaded valve that opens when pump tends 
to cavitate. Price and delivery informa 


tion available only on specific customer 
requirements Adel Precision Products 
div. General Metals Corp., 10777 Van 


owen St., Burbank, Calif 
Circle 16, Reader Service Card 











Composite transistors and 
diodes... 


CONTROL 


aa Saale sek eae ce 

aes ae eae lite mal ait /\ Has Advantages in Thousands of 
Mp Sen piste | eer ; y New Applications! 
NPN, PNP, PNN, NPI t t a 

Rescarch Asoc, Tne. 4130" Howard | egy. ae : 


4 
4 


Wy, Ym ~ 
\\\) 3 a ON : 


Ave., Kensington, Md ZB a oo” 1 
Circle 17, Reader Service urd \ A a - . \\ Ane? 
\j ) ‘Paps, 4 
\ , 






3 Dimensional Cams can be 
Miniature turret packages... used in applications where —_" 
. 2 tat and “‘y” are input variables of 


onent 1a 
packag ne up components end ¢ temperature ¢ pressure NOW AVAILABLE . the 
nd. Because of ting techr e R.P.M. ’ liquid flow latest and most complete bro- 
tor can d I than ° speed e altitude chure on 2 and 3 dimensional 
ent, each at t ume or different gea or any of thousands of other forces cam control. Fully illustrated 
' ind output  shatt Kes J or motions. and diagrammed— design, 
I development, application in 
assemblies. Phot : Sia “z" is the instantaneous resultant or formation. Send for your copy 
tachometer, a gea tent readout of the two input variables. today! 
meter , 1 pack | tha z= f(x,y). 
in. long th a ) <3 ul 
Mechatrol Div., Servomechanisms, Inc.. Some advantages — 


1200 Prospect Ave., Westbury, N. Y. 


e withstand severe 
Circle 18, Reader Service ard 


environmental extremes 





e fidelity of readout 
Analog computer . e smaller control size 
ilculates and _ plot lgebra e lighter control weight 
ame - t | iria Ca e dependability 
tees of metworks, anclysis of clack THE pee 
Pee PARK ER- ~ankh 
sai * ‘Electro iieneaaaie a \ « . , . Ly . , Uy he 
7524 S. W. Macadam Ave., Portland 1 HARTFORD CORPORATION L —_ 
Ore CAM DIVISION 





Chic ei iat Niece tn FRANKLIN AVENUE e. HARTFORD, CONNECTICUT 
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SIGNIFICANT COMPONENTS 
MATERIALS 
PROCESSES ... 





‘Continue to use Worganite!’ 


No. 714A 
past 12 mon 
on the large en 
molds nad an ave 


of ; 
total 175 Morgant 


at a 


1as 
lar mo 
050 regu ' . 
Ke at considerab™ 
; rs- 
ge 1ife of 22 


«. In the 
Toe 
2625 nov ee molds 


fraction 
less down 
when us 


*puring the 


Signed \' 
¢ Test Ené* 
Bearings 
Pump Vanes 
Valves 
Slides 
Seal Noses 
Gland Rings | f, tach pad a 

Dynapat Corp., Skokie, Ill 

Rod Packings 


Circle 20, Reade 


CAM THRUST 
BEARING 


SELF LUBRICATING 
PISTON RING 








Piston Rings 


| Stainless-clad copper wire . .. 

Electro- | is said table as an elect 
Mechanical || 
Contacts 


JET ENGINE 
PUMP VANE 


MORGANITE 
CURRENT COLLECTOR 





Specihy SELF-LUBRICATING 
MORGANITE 


Production engineers and product designers! 
Morganite offers many important advantages 
... 18 self-lubricating, non-contaminating, 
corrosion resistant, non-warping, and non- 
gumming. Get all the facts on cost-saving, 
high-performance Morganite components now. 


Merge 


INCORPORATED 


Call or write 
for complete 
information — 
no obligation. 








-++FOR OVER HALF 


A CENTURY 


3306 48th Avenue 
Long Island City 1, N. Y. 


Manufacturers of Fine Carbon Graphite Products including Mechanical Carbons, Motor 
and Generator Brushes, Carbon Piles, Current Collectors and Electrical Contacts. 
Distributors of 99.7% Pure Al,0; Tubes and Crucibles 
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Sylvania Electric Products 
Warren Penna 


Circle 21, Reader Se 


| Explosionproof timers . 
1 Class I 


II, group 
NEMA spe 


ind 





1958 





AC E for 


EXTRUDED Soe 


PLASTIC PARTS “tsisr% 
fine ieee acoe: | (OG as > — 
industrial Timer, Corp., 1407 MeCarte at low cost 


Highway, Newark 4, N. J 
ali RODS + TUBES « SHAPES 
in all colors...in your choice of 
PLEXIGLAS ¢ LUCITE ¢ ETHYLCELLULOSE 
POLYETHYLENE « ACETATE « BUTYRATE 


in stock...or quickly made to your specifications —_ 








Write, wire, phone for Bulletin E, samples and 
prices or send specifications, blueprints, for 
immediate quotation ° 


ACE PLASTIC COMPANY 
91-56 Van Wyck Expwy., Jamaica 35, N. Y. JAmaica 3-5500 
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Safe-load relay .. . 


DURAKOOL 
Tilt Switches 


are the Life of your 
Automatic Controls 


Baker Perkins, Inc., 100 Hess, 
Saginaw, Mich 


Silicone insulated motors. . . 


See telephone directory for loca! distributor, or write 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., TORONTO 9, CANADA 


f < ns a ALL- STEEL 
, ona aD) " ehed- 
1 to & k Allis-Chalmers Mfg. Co lifa Tt) i 
Milwaukee 1 
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n , : ) SIGNIFICANT COMPONENTS 
call 0 | MATERIALS 


BA RT , _- PROCESSES .. . 


for controlled 


PRECIOUS 
METALS 
PLATING 











Backed by 44 years of experience and equipped with large modern facilities augmented by 
one of the most extensive engineering and research organizations in the electroplating field 
Bart Manufacturing Corporation can provide an unequalled plating service 


BART specializes in plating to heavy industrial thicknesses with every type of precious metal Toggle relay 
, nt 1 


i 


Contact BART today regarding your present precious metal plating problems or future 
requirements 

GOLD PLATING: Specification plating up to .001 inch with conventional or bright gold over 
complete surtace or on spec ified areas. Heavier deposits on critical areas can be deposited by 
use of BART-developed techniques. Piece parts up to 6’0” long can be processed. Complete 
barrel facilities available for small parts 

SILVER PLATING: Heavy platings running up to '«” and more for « processing equip- 
ment and other uses. Specification platings as under-plating for Gold and Rhodium 


RHODIUM PLATING: Heavy platings to .000150” and heavier for corrosion resistance and wear 


resistance on contact surfaces 


PALLADIUM PLATING: Heavy platings for corrosion resistance used as a non-tarnishing finish 


on silver plated waveguides and other electronic components. 


MANUFACTURING CORPORATION 
ELECTROFORMING ¢ PIPE LINING & COATING « PLATERS 
AR CHEMICAL PUMPS * ENGINEERING DESIGN SERVICES 
| 227 Main St., Dept. P, Belleville 9, New Jersey sila 
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N. E., Minneapolis 18 
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ust 


write for NEW 


oF Wy. mele 


of Kendall — 
Governaire 


precision pneumatic 
relay 


PRESSURE ] remains operative under 30 G 
REGULATORS or Industry 


The facts you need on a complete range of % NPT...in supply pressures up to 250 psi 


pneumatic pressure regulating valves and Fact-filled pages speli out the full story 
volume boosters. Here is your guide to a characteristics * pressure ranges, ratios * ap 
series of pilot-operated and direct acting plications—for 16 different models includ 
regulators—in pipe sizes from % to % and ing motor operated and lever set types 


Write today for the new KENDALL- GOVERNAIRE catalog 


STRATOS 


INDUSTRIAL PRODUCTS BRANCH 
Route 109,West Babylon, N. Y. 
A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
f sealed unit is 2 x 14x 
ind weighs 6 « Potter & Brumfield, 
Princeton, Ind 


Turbo-Expanders and Compressors 


SPECON Variable Speed Drives and Transmissions Bans 
Pneumatic Pressure Regulators er a ae S 
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{nother new fastener idea by Parkér-Kalor 


Screws on the floor mean trouble at your door! 
Ordinary fasteners when used in the assembly of 
thin gage metal sheets, often spin or slip—result in 
work stoppages, salvaging operations, higher pro- 
duction costs. 

Now you can substantially reduce waste motion, 
rejects and lost time, with Parker-Kalon’s new 
‘Hi-thred” Self-tapping Screw . . . the new fastener 
that grips securely without spinning or slipping . 


even in very thin gage metal 

Developed by P K’s res ifl I 
tionary “Hi-thred”’ is THREADED FULL TO THI 
—WITH THE LAST THREAD ACTUALLY TERMINATIN( 
AN ANNULAR ORIFICE IN THE HEAD ITSELF! 

For samples, see your nearby Indust D 
utor or write P-K direct H 
available in production quan 
**Z”” in non-countersunk he 


PARKER-KALON “Hi-thred” 


Self-tapping Screws 
Sold every where through leading Industrial Supply Distributors 


PARKER-KALON DIVISION, General American Transportation (¢ rat Clift 
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Two Readers | rirvipi SHAFTING OFFERS — | ICNIEICANT COMPONENTS 


Priced Right PROCESSES .. . 


, , NEW FREEDOM OF DESIGN 
or a 
=) 0 -—O 


Filmsort| -———- 


Aperture Cards ] 


The Filmsort Company has broken the 
price barrier on microfilm readers with 
its two new models designed and priced 
for engineering department usage. . . : a  Seieidilly iia, f 

Both cover the entire frame of a micro- ide leg wgree te: “6 ' . : H 
filmed engineering drawing. The Inspector : . seotag Ms z Bh eae oe .#¢ Electric heating units ... 
“50"—a portable model—costs $59.50. tee goes cette Rite oe sega odeye flat and semi-cylindrical 
The Inspector "25" —a vest pocket gad- ; ‘ a gale we ia i I 1 
get—costs $5.50. 

At these prices, everybody can have 
a reader. 

There isn't enough space in this adver- 
tisement for pictures and specifications. 
So, why not write us and ask for our new 
one-page brochure on the Inspector “50” | aia tammein toe walt an i . : 
and Inspector "25"? scene popes eck thac- ln naga eer eee ndrical 


The Filmsort Company 
Pearl River, N. Y. 
A DIVISION OF MIEHLE-GOSS-DEXTER, INC | 





epending 


units 





Shaf 1 
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Duty Electric Co., Milwaukee 1. 
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(IF THIS IS YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business . . . 


THIS IS YOUR ANSWER cating wnt 1235 20 i. Shipp 
; ht General Controls Co., 
The McGraw-Hill TECHNICAL WRITING 8072 McCormick Blvd., Skokie, Il. 
SERVICE has a staff of more than 150 tin Tk Chien Me 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- Conductive metallic paint. . . 
dustry. We write, illustrate, design, and made with silver flakes, having diameters 
print Equipment Manvals, Product Bul- 50 times their tl whicl 
letins, Handbooks, Company Histories, form a larger at 
Annual Reports, and other specialized mp 
material. Save money and time. Let our 
staff be your staff for Technical and 
Business publications. 





rn 
nd 


Plunger-operated switch . . . 


iC 


vice Card 


This service is available through ad agencies 
— Write e Phone 


TECHNICAL WRITING SERVICE Se on 

-Hi ° Plastics, Pdper | orm ganic mat 1 

Fogg teagan Y Western Gold and Platinum Co., Bel 
LOngacre 4-3000 mont, Calif. 
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From 134 to 534 cubic inches... 


theres a 


A yin iy 
Ley 
1 itt 
tis 
' 
Nae tant . 
it i) 


to meet 


your every 
power 





7 
Whether you farm ... drill for oil .. . build highways... 
or manufacture, there’s a Ford Industrial Engine that can 
make your operation even more efficient and more profitable. 
Take Ford’s new Super Hea 5 Duty V-8’s. Built to handle YOUR JOB IS WELL-POWERED 
the big jobs easier al less cost, they nave new fully machined WHEN IT'S FORD-POWERED! 


combustion chambers... new fuel induction systems... new 











lubrication systems . . . and provide more horsepower per 
pound of engine weight than ever before possible. 

These are typical of the many engineering advances you’l] 
find in all Ford Industrial Engines. If you’re considering new 
power or repowering, it'll pay you to check Ford’s full line of 


4-, 6- and V-8 cylinder engines... including the Ford 220-cu. TPilas:iiaea ia) ac 


in. and 330-cu. in. Diesels. Most models are available as 


engine assemblies or power units, foot- or skid-mounted. AND POWER UNITS 


Write or phone today for complete information: 


INDUSTRIAL ENGINE DEPARTMENT 
FORD Division of FORD MOTOR COMPANY, P. ©. BOX 598, DEARBORN, MICHIGAN 
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The Computer and the Brain 


JOHN von NEUMANN, Silliman 
1956, Yale University Press 
Si x 814, 82 pp. $4 


Lecturer for 


New Hoven, Conn 


i Sort 
( ymputers 


based 


ve pulses 

f the brain 
ubject t 
unding of 


icated 


them 
mathematical 
von Neumann 


langu 


con 


iuthor’s next 
brain and 


| 
ACT him 


At least one conclusion 1s inescapable 


ly 
n Neumann would eventually ha 


encountered the necessity of dehning 


ind explaining the phenomenon of 


} 


the human intellect and intelligen 


Perhaps the next significant advance 
iutomata tf computation an 


il Ik 


}K 


Measuring Human Effort 


Development « yhysiological 


cl replace 


rt required of 
+ | 
ie tasks and 
iantitative data ft 


et of tatiguc 
Abstracted Effort 
de Nemours & 
1958, 2 


from Measuring Human 
Brovha, E. |. duPont 
Co Mechanical Engineering 
W. 39 St.. New York 18 


Lucien 


June 


CONTINUOUS MILLING PROCESS 
Booklet pp, d pr s and 
With a 


1, Reader Service 


CHEMICAI 


MILLING Ol 
PARTS n 7, 6] 


Design bullet 


Circle 2, Reader Service C 


EX TRUSIONS—Man 


gineering data 


IMPACI 


) of 


included. M 
uron, Mich 


Circle 3, Reader Service Card 


DESIGN IDEAS FOR LIGHTING 


Sketchbook 4 ny fer deas for 


rporating 
data 
n, shock, tem 
General Electric ¢ . 
Nela Park, Cleveland 12 
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ADVERTISERS 
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AMP, Inc 

Ace Plastic Co 

Allied Research Products, In 

Aluminum Co. of America 

American Cyanamid Co 
Plastics & Resins Div 


Bart Mfg. Corp 


Chain Belt Co. 23- 
Commercial Shearing & Stamping Co 


Dow Chemical Co 

duPont de Nemours & Co., (in 
l., Film Dept. 

duPont de Nemours & Co., (in 
|., Polychemicals Dept 

Durakool, Inc 

Durametallic Corp 


Filmsort Co 
Fiuidwick Co 
Ford Motor Co., 


Industria 
Dept 


Engine 


General Electric C Apparatus Dept 
Hercules Powder Co 14 
Hotwatt, Inc 


Keuffel & Esser Co 
Kohler Co., Engine Div 


L Beit Co 


Miniature Precision Bearings 
Morganite, Inc 


Parker-Hartford Corp 

Parker-Kalon Div., General Amer 
Transportation Corp 

Phillips Chemical Co 


Rubatex Div., Great Amer 
Industries, Inc 


South Chester Corp., Southco Div 

Stewart Corp., F. W 

Stratos Div., Fairchild Engine & 
Airplane Corp 


S. Gasket Co., Special Products 
Dept 

S. Graphite Co., Div f the Wickes 
Corp 4th c 


Varner 


Co 


Electric Brake & Clutch 





PRODUCT ENGINEERING 
ADVERTISING SALES STAFF 


Atlanta 3 M. H. M 
Haverty Bldg Jackson 
Boston 16 
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Chicago 11 
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I Andersor 
hawk 4 ”) 
Cleveland 13 
Illuminating Bldg 
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Denver 2 John W 
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Rivers 
Patter 
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Robinson 
Woodward 1793 


High Center 
Detroit 26 P. B 
 Bidg 
Los Angeles 17 
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Robert Obenou 
Madison 6-9351 
New York 36 B. K. Adan J. « 
R. G. Wallace ” Fifth Ave., Oxford 959 
Philadelphia 3 D. G. Jones, K. § 


ladson, ¢ 


Taney 


Penn Center Plaza, Locus 
Pittsburgh 22 Cc. F 
Bldg Atlantic 1-4 
St. Lovis 8 R. W. Bruley 
st Continental Bldg Jefferson 


San Francisco 4 W. C. Woolston 


st 


Leveron 


Douglas 1604 
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4-CYCLE 


KO H L E 4 SHORT-STROKE 
ENGINES 


AIR-COOLED 


Efficient and reliable 


Short-stroke gives more usable power, 


cuts engine friction 


Hot spark assures quick Starting 


weather 


Balanced crankshaft—ball bearings 


reduce vibration 


Rugged construction — plenty of load- 


lugging power 


Kohler engines will do the jobs for which 


they are recommended 


FROM 3 TO 24 H.P. Send for 28-page illustrated booklet. 


KOHLER CO. Established 1873 KOHLER, WIS. 


KOHLER oF KOHLER 


na Plumbin rass Fittings «+ Electric F 1 Engir es « Precision Controls 
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THEN 
MILLION 
MOTORS 


offer Dramatic Proof! 


When the world’s 

leading electric motor 

manufacturers change to 

PERMAWICK lubrication 
. . there’s a pretty 

good reason. 


It's simply this: 
@ PERMAWICK 

means improved quality 
@ PERMAWICK 


means increased production 


@ PERMAWICK 


means greater economy 


Be sure your products have 
the advantages of 
PERMAWICK ... the 
world’s most advanced 

sleeve bearing lubricant. 


Write for 
brochure... 
5319 E. Outer Dr Luidvich 
Detroit 34, Mich. 
COMPANY 
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EMPLOYMENT 














PRODUCTION ENGINEER 
.. ++. With a Growth Company 


M.E. degree, 7-10 years experience. Familiar with 
design and manufacture of electro-mechanical ma 
chines and equipment 

P-8560, Product Engineering 
Class. Adv. Div., P.O. Box 12, N. Y. 36, N. Y 








MACHINE SHOP SUPERVISOR 


with a Growth Company 


M. E. Degree or equivalent. Extensive ma 
chine shop supervisory experience essen 
tial 

P-856! 














ROX N 
Adv. Di 
YORK 
HICAGO 


iN FRANCISCO 





POSITION WANTED 


Production Manager, background 10 years 
product & tool design and automation equi, 
ment Mechanization of intricate assemblie 
Resourceful and creative Immigrated from 
Germany 1951 J. S. Citizen. Age 38, mar- 
ried Seeking position with medium progre 


e concern. PW-8508, Product Engineering 


48 


ENGINEERS 


have broad interests 


irt Econon ere ent ne l 
entitled BUSINESS PLANS and th 
AMERICAN ECONOMY. We offered 


; : 


editors e long 1 gnized this int 
we publish two editi Propuct ENGINEERIN« 
Design Edition, d evel the } 

] | 


not 
And 
sing the 
identall 
ha put in s¢ 
INDEX of the 
frst 6 months 
ider subject heading 
entioned in article 


r’s inde x 
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(personal) 


Divisions a la chart 


Want to divide a line 





into 7 equal parts . . . or 
13... or 28? This little 
patented gadget 

signed to do it f 
pronto. Arrows in the 
lustration point, for 
ample, to ends 

that Space-O-Graph 
flexible, transparent temp 
let—sliced into 7 parts 





You just move the line until its ends coincide with the proper 
diagonal division markers on each side, and the job is done. The 
device, 84 x 10 in., can also be used for arcs and polygons. Ad 


dress: Box 25562, Los Angeles 25. Price: $1.85 


Traveling notes 

Stick your radio in your ear, put your record-player in yout 
pocket, and you should have music wherever you go. That, at 
least, seems to be the aim of European designers. The in-the-ear 
radio is a German development (PE—Feb. 24, p. 12). Now, 
the British have come up with a portable record player ] 
enough to fit into a coat pocket but able to play a regular 12 
LP record.” What you have here is a battery-operated de drive 


} 


that mounts at the center of the record, a pickup, a transist 


amplifier, and a speaker—all in a package 4 by 8 by | in. There's 


no turntable. The record simply fits between the upper and lower 
lids of the case Camp Bird Group, 39 Dover Street, London, 


W. 1, sells it 


For junior engineers 
Build-your-own kit from 

Germany features _ bear- 

pulleys, coils, link- 

ind counterweights 
that give the “Young 
Technician” mastery of 
some basics in physics. 
With the kit he builds his 
own drive mechanisms, using water, air, and steam power. Ki 
mos Frank’sche Verlagshandlung makes it. US re 
Ercona Corp., Electronics Div., 551 Fifth Ave., New York 17 
Price: $19.95. Also available: a kit for “Young Electricians,” 
priced at $14.95. 


Card expires 10/11/58 
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Enter my l-yeor subser 
NEERING | will receive 


annual Design Digest Issue 
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Circle key number for 
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Enter my l-yeor subscription to PRODUCT ENGI 


NEERING | will receive 52 weekly issues plus the 


annual Design Digest Issue 





LEASE TYPE OR PRINT 
Name 

Position 

Company 

Address 


City and State 
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WHY 


DON'T THEY 
RESEARCH and DEVELOP. 


an automatic brake 
ictuator to be placed at 
the rear of large trucks 
and  semitrailers. The 
brakes would be auto 
matically applied at the contact of actuator and loading dock. 
—B. E. WIiLiiaMs 


a drawing compass with a tiny, rubber suction cup or some 
sort of adhesive to permit draftsmen to draw circles without 
piercing the paper. A hard working surface, like glass, could 
then be used under the tracing paper, resulting in a much 
harper drawing line with less wear on pencil lead. 


—R. J. ReicHert 


. . a hand-held tape dispenser for 
pressure-sensitive plastic tapes. Table 
models waste motion and the loose 
tape never goes exactly where you 


want it. H. Kostow 


. an ultra-high-speed TV tape recorder for dynamic machine 
tudy. An industrial TV camera would feed into the tape 
recorder. By playing the tape back at slow speed a slow-motion 

picture could be studied on a conventional TV set. 
—A. E. Newton 


. a picnic jug or can with a com- 
partment for a disposable compressed- 
gas cartridge. Release of the gas 


> 


would rapidly cool the contents just 


—H. L. Lanper 


before use. 


Have you a pet project but neither the time nor inclination to do the neces 
sary R & D? Product Engineering will welcome (and pay $10 each for) similar 
ideas based on known scientific principles but lacking an inspired manufacturer 





Electric Motion Control 


New ways to improve products 
with electric brakes and clutches 


from Warner 


Quick-acting power link Modular Power Drives Uncover Hidden Savings! 


for tape-indexing drum 
PROBLEM: To in- 


dex a feed drun 
frame of ten lit 


1 readout head 


wire-mesh fingers 


an detect 80 signals . 
’ "A 
sil litaneously 
rom tape per 
i 5 


ve 


Electric 


 f clutch 
q Perforated tape 


Complete 60° index in 30 ms 


rner ciutcn 1S ate 


Simplify to save 


\ 





natic Wear taxe 


Air Scanners Control Clutches 


The electrical schematic shows how a 
printing press manufacturer solved a 
feed-through problem with two Warner 
electric clutch-couplings. They operate 
in opposite directions to drive a tilting 
bar which makes the running web of 
the press drift left or right, depending 
on the direction of tilt. When the roller 
tilts, the web creeps to the high side 
Control is actuated by compressed air 
aimed at microswitches on either side 
of the web. In normal operation, the 
web blocks air to both switches; but 
when it drifts, it uncovers a switch to 
be actuated by the air blast. This storts 
the drive and centers the web 


Torque adjustment like tuning aradio 


\ 


Send for more IDEAS 


Write tor fact Ipp t 


Fad 


INDUSTRIAL 


WE) pRopucts 
PM (DIVISION 


= 


Warner Electric Brake & Clutch Co 


Beloit, Wisconsin 








¥, HP Heavy 
Duty Router 


“ #63 Heavy Duty 
- Portable Saw 


Heavy Duty 
Automatic Polisher 


7” Standard Sander 


Feather Edger 


a 


5” Portable Grinder 


help give BLACK & DECKER 


INDUSTRIAL TOOLS 
power, long life, 


maintenance-free service 


For more than forty years Black & Decker electric tools have 
been recognized by users as the most dependable and adequate 
tools of their kind. This reputation has been earned through 
rigid quality control, intensive research, testing and design 
engineering. To help make these tools first in performance and 
quality the world over, Black & Decker specify 

USG motor brushes. (Some of the industrial electric tool 


applications are pictured here.) 


United States Graphite Company (USG) brushes are giving 
excellent service not only in Black & Decker products, but also 
in hundreds of installations, large and small, throughout 
industry. Because the brushes in any electric powered unit are 
so vital to the long life, power and maintenance-free 

service of that unit, it pays to specify USG brushes 

of carbon, carbon-graphite, electro-graphite, graphite, 


metal graphite or silver graphite. 


Write for catalog B-56 and the USG 
grade list. Most of the information 
necessary to design engineers is con- 
tained in these two books. 
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